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1020020042763 ^ #^ ^^>: IQtQ^ll'^lTl 

[^^^ 

'a-^*>^ -n-^^^ yj-'^ {Deposit ion method of dielectric layer 

inserting anti-oxidant layer} 

:£ 1^ Si 7]:^ ^oii SrTiOs* ^^tb TEM ^\^, 

M-^\fi nsflS. 

£ 3a ifl^l 3d^ ^ ^^^^ ^Al<m<^l 4^ -^^n]- ^av«j-i^^ t^Ef^ 

i 4a^ ^ ^^l<^loll -H-^^ ^^^J-*^^ ^V-g-^V^l ST0/Hf02/ST0 

^ i^Sl- TEM^>^. 

£ 4b^ £ 4a^l S^}^ ^^"^ ^Sl- ^^slth ^ ^s}-^ ^f-^^-^ 

♦ TEMA>^, 

^til^V^ ^S* q-E]-^ 
£ 6a^ H 5^ A» ^tflt!: 
£ 6b^ H 5^ B» ^cfl^ 

S 7^r ^ ^Al^mo)] rq-^ -^^E]- ^aj-Hj-igo]] o^^fl AIO/STO ^1 

^ ^^-Hl SioiA-] ^<y-o^ ^sj-ofl 4= ^^^^o^ H-Ef»a :i2flH, 
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1020020042763 %^ ^^V: 2002/9/27 

£ 8^ ^ ^^1<^1<^1 -B-^^ ^^^«^^<H1 #2}-^ AlO/STO ^ i^ff' 

^ ^2^^] 9X'^^^ AlO^ ^^1^ ^^^-S-^^ M-Hl-'a ^efl^L. 

10, 41, 51 ; 11, 31 ; 7]:^ 

13 , 43 , 53 ; ^11-^^^ 15, 45, 55 ; ^]2-^^^ 

17 ; ^13-e-^^ 30 ; ?l3JllAlE-l 

33 ; 37; ^V-^^^ 

39 ; ^-f-^^ 40 , 50 ; t^^^^^ 

57 ; 7\]o]^ 59 ; ^91 

<i9> jio.^^^^ ^^^^ iflael ^I^^aIe-Iu)- TflojE ^^f. oi<qofl tfl 

GaAs 7]:^ ^^^^ ^tb iH^l^-^S- ^^^^7]] ol-g-^cf. -B-^^^ 
DRAM(Dynamic Random Access Memory)^^]- i^ilS-E^^ ^o] ^-g-sj^c-fl, nfl 

3l^^-g-^(High Capacitance)^ 7>:^1^ T^^iflAlE^* ^-SL^^^^l ^7>5]^cf. 
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1020020042763 ^^ 'U^}- 2002/9/27 

<2o> j^sflAiB]^ ^^-§-^# ^7] ^>^:aH^ ^^^^^ s^^lsq- 

H Afololl ^A^Sl^ -B-^^O.^ ^^^IBI^ ^^^-§-^^ 

^ -B-^1-<^1 «1^1^>Ji ¥^l<^m ^al^i$>p.s. '?d^*H ?l3JflAlE-ls 

^^^^>5l ^Tfl -B-JL^^^ #7H7liS ^^-§-^^ ^7>Al^ ^ ojcf. DRAM 

<2i> £ 1^ Si 7]^^^] STOCSrTiOs) ^^^'^ ^^^^m T=f#^^ 

TEMdransmission Electron Microscope)-2.S. ^>^<^14. -£ H -E-A]^ w>Si)- ^o] 
Si 7m >^oll STO ^^*>^ ^4- Si 7]:^^ ^S\-n ^ofl £Oj5)^ X> 

^«fl ^711 -arSl-Slol H Si02 -B-^^* ^^^^Vi^, Si02S. 9in 3,7] 

STO^^^^ ^7]. al]<iol ^^Aitfl^tq-. a STO ^^^^ ^^-lel 
'^^l^i Si^ <^^7> STO -B-^^o] j4jz1s)o1^c]-. ^S*>^, Si 7] 

^^<H1 Si02 -B-^^^ STO -^^^o] ^^itfls. TSsflAlE^^ STO -B-^^--^^. o]^c] 

7]^ 9]S^^]^9\- Si02 -B-^^-^S- oj^o^^l^ ^2)]AlEi7l- <^^^ ^S7> 5) 7] 

SflAjE-lSl ^^H<?1 ^^-8-^^ ^4l^><^ TlJlflAlE^o:] ^712^ ^^^^ 

<22> cje^t!: ^^^1-71 Si 7m -^<^1 Ru SEfe TiN^ 

t!- 4-S- -B-^^# f^2]-*f^ ^i=f. £ 2^ Si 7l:&^o]] TiN^i)- Ru_ 

^^t!: c]-^. STO ^^^^ ^-f ^^51 ^^ofl tfl^ A]:^:^ 

(02/(Ti+AH-Ru+N))2l- z^- %^^:£(activity)2l u|-El-vfl zLeflS-Oji^. 
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<23> £ 21- :^3:*>Ta, Ru^ -^^^ ^tb ^^7loflA-l #>^^£.7> ^o} ^7]] 

RUO2S. ^^sjS-S. JL^<^l^i I^^B] ^ Sit:]-. Si^ Ru A><^1<^1 -^l^l 

TiN^l Sl-^^ H Ti02S. ^sl-^H #^^£71- ^^e] ^o:|;^lH.S ^S^^^S. 

^^'^] -g-^^l^H 7>^>^^ol to!-^].^^ 70nin ^]^}$] 7>:^1^ 7l^H.<y=S] f]si^X\iE.] 

<24> [^41-^ 1] 

2TiN+20_2 -> 2TiO_2 +N_2 
<25> SEtb. DRAM4 ^iS-e) ^;^H1 ^sfl^lE-]^ ^y:^ ^*>1- ^^V* 

<26> rc)-e]-Ai, ^ ^^O] ol^^;^|.^>^ 7^^^ 71^0^ ^^1^^ 7fl^ 

5^1- 7V;^l£^ ^^^-a- ^^^^m «<3-^^ ;^1^*>^ ^'^Icl-. 

<27> ^7l 7l#^ 52}-^ll- l:A^^>7l ^^>o^ ^ 7l:&^ol] ^^^^ ^^^>^ 
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<28> ^7] m, IV ^ ^ ^2=^ ^^^*>^ 

^^1 ^1-71 ^Sl-Bi-^ AI2O3, TaO, Ti02 . Hf02 ^ Zr02 # ^<H:£ ^VM"!" ^^^V 

^D^o.^ ^aI-aIt^ ^HlTl^V^ ^o] laV^^l^l-i^ , 700JE ol^j-o^ ^je^ 

<3i> ^7] -B-^^^^ STO, BTO, BST, PLT, PLZ ^ SBT ^ ^>M-» ^^^><^ ^-^^tt 

^ Si 71:^3^ ^51-1- yj-^ls^H Si02^ ^-l-R-^^^ ^^5^ ^^1% ^ ^Jl 

^ ¥^ ^^1- cf^E]- ^^1- -^^^ ^ o;[i::f. 

H 3b«^l w>5^ ^^1 ^ll-B-^^(13)# ^^*>^ 4^1 ^sl-'S-^I^ClO)* 
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^±S. ^S|-«J-^l^q-(10)* f^^*>^. £ 3d<^1 i£^l€ 4^ ^<=>] ^ ^13-^-^^(17) 
* 3#^ cff^^ 

^11 ^13-H-€^(13, 15, 17)^ ^'U^ 1-^ ^o]^ ^^S. ^^^A]^ o;tcf. 

<36> -jo-sj-yj-;^! 5^(10)0.^^ 71^(11)^ ^^^*>fe lr^:a4 ^711 -B-^^* ^>-§- 

^V^c-il, m, IV ^ <^1«^ ^ 9X^. Al. 

Ta, Ti, Hf ^, Zr AI2O3, TaO, Ti02, Hf02 ^, Zr02Sl- oj-g.^ ^ 

1^. ^^^m ^fl^l A^l ^^^^V^cll, <^l-§-s1^ ±^}3] ^^d\] xi^E} ^7^] 

^ ^^n^ ^ ^4. -Jisj-wJ-^lB^-do)^ ^^i-^(ALD; Atomic Layer 

Deposition)^ ^l-g-tfl ^^^v]-. ^7\% ^^^^ ^€7^>^S^ ^ ^2}-^ o] 

*H 7l:^a^oil ti]r-§-#^^ a^^^aV-S-Csaturated surface react ion)<^1 S^tb ^^l"^ 
^aVjz). o]^t}c^ ^^t}^ 7l#oltq-. 

<37> ^11 tflx] ;^l3-a-^^Hl3, 15,17)^ :il^^^^==r(K)« 7>^1^ ^^^^mtl], 

l-ol ElE]-vilolE(STO; SrTiOs), e)^ ^b)-^ E)E|-i.ilol e (plt) , e^eI- 

^il<^l-^(BTO), Hl-f- ^M^l- H^E^-tilolE(BST). ^1=.3^(PLZ) ^, 

<38> -H-^B]-^ ^J-'^^ €;^>f^ #^1-'^<^1M- 5)-«h7l^v^2]-^(CVD; Chemical Vapor 

Deposition)^ «^1-§-t!:4. ^^7]^^^^^ ^^7loVo11 7l^l-i-ol ^oju)- l-ej-i^: 
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Pi- oim^H] ^^11 71 >^VoflA-l ^^^-S-^ 'U^^ ^^^^ ^^^*>^ IJ-^* ^*H, 

•a^t!: ^'■^■^ ^^^^ ^'^^tl: (stoichoiometr ic 

composition)^ ^Tfl ^ 9X^ 7>^cl-. 

<39> ^ ^aHHI aj-^ -B-^^ ^2}- ^J-'^^ i 3d<Hl £Al^ ti>S!l- ^ol 7l:^h(ll) 

Ji^ -LV^ ^^7HlA-i <i^^e|^^^ Dl 3L^t!:ci-. ^^b^ c-l «S§>ig, 

^VSl-«j-;^m-(10)^ #^€:ii7> iflxl ;Hl3-^^^-(13, 15, 17)-9.S ^^sl^l ^z^-sI^a-I 
^^^^Elol ;^li vfl^l ^13-B-^5V(13, 15, 17)^1 ^^7} ^ 9X^. ^V5l-«o^^l 

^(10)^ ^#-^^7> ol^a}.;^ol ;g o. ^13-^^^(13, 15, 17)^ ^;^>^^ 

^ ^i-ofxH, n -^-^^(13. 15, 17)^ ^p^}^^^ ^ ^AHi 

•^1 4^ -n-^^ ^^^«o^^<^l^i STO -a-^^^^ ^^V^n^^ (a = 0.3905nm)<^m- Hf 
^±7} ^-a-s]^ (a = 0.3923nm)S ^7}^t\., 

<40> :£ ^ i^vi^o^ ^AHlofl 4^ ^^n^ ^z}-^oil altfl ST0/HfO2/ST0 2^ 

T^3:2l TEMdransmission Electron Microscope) '^j-^*^!'^, S. 4b^ S. 4a<^1 i^l 
€ 4^51- ^2:1- ^^^Eltt 4^ ^Sl- TEM ^}^^14. 

<4i> s. 4aS #2:*>^, STO ^>«>]<^1 Hf027> ^<ijS|ol o^^c-ll, ^^Hl* I^^V^ S. 4h^] 

£Al^ wl-^ ^ol, Hf02^ol -^^ni-o.^ n^^o] ^^^>^ ^ o. ^ o^z^ c^7lA-l, 

STO -B-^^^ ^^^^ ^e^fe (110)^^>^S<^l^i l^^el^ 0.3905nmS^Bl <S^^^^ 

0.3923nm^ €^sl:[l ^^^^ STO^^l ^^d\] GaAs^^- ^^^*>^ ^-f 

^^1-^^^ ^^^-^S. -ytl: -§-^(stress)^ ^51-^1^ ^ ^4. c:>l7]Ai. STO ^^^^ 
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1020020042763 #^ <^^7.}: 2002/9/27 

<42> £ 5^ ^ ^^2] ^Ajo^lofl 4^ ^^^^^ o^gfl ^^v^ ^^p^(40)^ ^ 

til^>^ 5i5(lAlE-l(30)7> ^ 7ll Hfll^ DRAM^ 

<43> £ 5» ^S^>^, :£^1€ D^^ 711 M^;^l>iBl(54)i4 ^711^ ?l3fl^l^(30)# 

^tiltbcf. S^^liBK54)^ ^^(S)4 :Bell<y ^^(D) ^ 711 olH ^^(57)-^^ 

ol=.<^;^lc^ TflolE ^^(57)0^ A^^6\] ^^E.^o]E. ^^S. wfl^^ ^J)^ 5l-<y(59)4 7II0I 
M ^^(57)S1 A>oloil ^^l^m HIM 5l-ol(58)<^l SX^. 

<44> ^Hl^l ^2^:^-1^, 71:^(31)^ a^o]l ^ols. ^ifi(S) ^ =ell<y(D) ^^<^1 ^ 

^^Sjo^ 010.13^ ^^^(S) ^ ^efl-yCD) A>oloil TflolE ^^(57)0] ^^l€r>ji ^cl-. 

TflolM ^^(57)^1- 7^(31)^ ^>oHl^ €^#^S>^7flSl -^^^(53, 55)4 ^^^fl 
SI ^^«^^l^(51)ol iHai^Vi:^ ^#51^ 9X^. ^^#(33)^ ^^S.^ #5^11 
(35)7> pl-^SlcH ^^(S)7|- ^^^H #&1ZL(35)^ ^>^<^1^ 71^ i<a=Sl 

^>4^^(37)ol ^^l^>j7 ZL ^^^]^ ^%-^^m40)o] ^^s\jL cfAl n. ^^<^]^ ^ 
-f-^^(39)ol ^^>^cf. 

<45> £ 6a^ £ 5^ A# ^T^^ ^^S.S.^^, 7Hs)1a1eK30)^ ^^^^ i^S(40)l- ^^^} 

<^ &o]ji ojc^., el-^^^(37)^ ^^<^1^ 'L>^«J-;^m(41)ol ^S!rS\jL ^MS. 
^11-^-^^(43.), ^>2|-1}-^1^(41). ^12-^-^^(45)01 i=1-f^^^^(40)^ ^^i^}JL 

n. ^>^o]i ^-^^^(39)<^1 n>xln|-^S- ?12|1A1E1# ^^^^^rl-. 
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<46> £ 6b^ £ 5^1 Bl- ^tflt!: ^^3ES.>H, ^^^]^^U5A)^ 

m ^^(57)<^1 TllolE ^^(57)j7|. 71^(31)^ ^Hl<^m ^>S|-«J-^]^(51), 

-B-^^(53), ^^«^^lB]-(55) ^, ;*ll2-B-^^(57)ol ^'^icflS ^-f^^ ^S(50)S 

<47> olsq- ^5l-«J-^l^H55)3l- -B-^^(53, 57)0] iilHl^H i=f^-n-^s^- ^2:1- 

^^^IB^^ ^^7} 7^±^JL ^^-g-^<^l ^7H>^ ^^^^ i^Cf. 

<48> £ 7^ ^ ^1^51 ^A]<:^1<H1 i4€- -B-€^ ^2}- >a:S|.«j-^lB]-o.^ AlO^^ 

<49> i£ 7^ ^S^V'S, STO 22.5nmS. ^^tl: ^^1^ ^ AlO -^r^lJ-^l^^ 1. 

2, 3, 4nmS ^5)-a1^7>iS^^ 1^^^ ^-^^ ^"^J"*^! -4V<^]Ai 3V^ ^^<?1 ^ 

^ ¥^^-^7> 10-7A/cm2(7l§ ¥^^^)^4 ^^1 AlO 
■tVsl-^^^m-^CAlO 50 reference)e^ ^'U'S^ t^-^r ¥^^^^3^ ^V<^17> ^ 

-^^^^S- STO^^ ^>-§-*fe AlO^ ^^<^1 4€- ^^-§-^^ ^2flS 

<5i> S. 8^ %2:^>^, X^^ AlO^ ¥^l^s)-l- M-Bfxflji Si02Sl ^^S. 

^i^^^^^ ^21-1- -a-ojol SX'^}. Si02^ ¥^l7> 20??^ ^-fl- 7]^ ^i^-§-^ 
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^ ^^*>^, AlO^ -^^^171- 2nm<^l*l-S. ^g-fofl z].%^^^2^S] 

<52> _ s 

^^^>^ ^^151-71^^1-, w>^^ti- ^^Hi^ ^^s\o]o^ ^c^.. ^ ^tgo^ 
,^1 ^^H7^^> ^>i=f. 

^i^^^^s]- JL^^^^Sl T^SflAjEiSq- 711 ojE i^^^ ^ 9X^^ 4^^^ 

Tie]* s^*H '^^^ GaAs^ 7l:^# ^ 
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11 

7]%^o\] ^^sv^ ^S^^}^ ^^^^] 9X^^^, 

^7] 7]=^s\. ^^^^ :^1^<H1 <L>5i-«c}-^m-^ ^'a^H 

21 

^7] ^^^^^M^ m, IV ^ ^ *>t4» -jd^^H 

l^^^^J- 31 

^^^^ AI2O3, TaO._Ti02, Hf02 ^ Zr02 ^ *>M-^ 

41 
51 

^1 6 %H1 ^l^HAi, 
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>a-7l ^^5lAl 700H ol^>o^ ^-g-s^V^ ^^i^S ^1-^ -^^^ ^ 

61 

^1 1 $Xo]^]. 

81 

^1 1 

^7l -B-^B^-^ STO, BTO. BST, PLT, PLZ ^ SBT ^ ^^S. ^^^t}^ ^■ 
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11 




Cr>blalliiie STO 



Aiuorplmu!^ STO 
"^3 rim 

Si Substrate 



Si diffusion 



[i 21 




1.0 1.2 1.4 
Og/di+AI+Ru+N) 




IS, 3bl 




-n^A!2 02 
-e— Ti02 

TiN 
-e— Ru 
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IS. 4b] 

STO 
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6al 




6bl 



-59 



-57 




is. 7] 



1 

Jh 



2/1 5 AlO-STO (Anneal) 




1x10 
1x10' 



a 2i [V] 
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AlO 1 nm AlO 2nm AlO 3nm 
Split AI2O3 



AlO 4nm 
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